Two diseased red-headed lovebirds were presented for diagnosis to the Department of Avian Diseases and Diagnosis, Veterinary Research Institute, aged 37 days and 4 years. The symptoms were dyspnea, cyanosis of the comb, diarrhea, and fever. Postmortem lesions included pale liver and bloody enteritis. Newcastle disease virus was isolated from lungs, trachea, and intestines following inoculation in the allantoic cavity of 10-day-old fertile eggs; the NDV was identified by the means of HA&HI tests using specific NDV antisera (Lasota strain). The isolate agglutinated equine RBCs but failed to agglutinate sheep and bovine RBCs. The pathogenicity of the NDV isolate was studied, the mean death time was 96 hours, and the intracerebral pathogenicity index (ICPI) value was 0.9, indicating the isolate of lentogenic type.
Introduction
The red-headed lovebird (Agapornis pullarius) also known as the red-faced lovebird is a mostly green parrot and is a member of the family Psittaculidae, subfamily Agapornithinae, genus Agapornis, a group commonly known as lovebirds. Likeother lovebirds it is native to a wide range of Africa [1] .
Newcastle disease (ND) is a highly contagious viral disease affecting over 250 species of birds of all age groups [2] and it is caused by newcastle disease virus (NDV) a linear, nonsegmented single stranded, enveloped, negative sense RNA virus belonging to the genus Rubulavirus of subfamily Paramyxovirinae and family Paramyxoviridae [3] . In Sudan, the ND was first reported in chickens in 1951 [4] . In other species, Khalafalla et al. (1990) [5] studied the role of some Passeriformes birds in experimental transmission of ND under Sudan conditions. In pigeons it was reported by Eisa and Omer (1984) [6] . A high level of susceptibility to NDV has been reported in Psitttaciformes [7] . Senthuran et al. (2005) [8] isolated four NDV obtained from a pigeon, lory, parrot, and lovebird.
Case Presentation
A diseased case of red-headed lovebird coming from Halfaya district in Khartoum state was submitted for diagnosis to the Department of Avian Diseases and Diagnosis, Veterinary Research Institute, Khartoum, Sudan. The age of birds was 37 days old and a parent bird was 4 years old; these lovebirds were reared close to chicken farms. The symptoms consisted of dyspnea, cyanosis of the comb, diarrhea, and fever. The birds were slaughtered; postmortem lesions were recorded including pale liver and bloody enteritis. Bacteriological examination of liver was done by streaking the samples on specific media (nutrient, MacConkey, blood agar, and xylose lysine deoxycholate (XLD) media) to study the presence of pathogenic bacterial agents but no significant bacterial agents were isolated. The trachea, lungs, and intestines were processed for virus isolation.
Virus Isolation.
Virological examination was carried out according to guidelines of the OIE (2012). In brief the processed tissues were inoculated on five 10-day-old embryonated chickens via allantoic cavity, then incubated at 37 ∘ C Case Reports in Veterinary Medicine for 7 days, and candled daily; the 24-hour death of embryos were discarded. The NDV isolate killed the embryos 5-7 days after inoculation. The allantoic fluid then was collected from the dead embryos and tested for haemagglutination of 1% chicken RBCS. The isolate was identified by haemagglutination inhibition (HI) test using NDV antiserum (Lasota strain).
Biological Properties of the NDV.
The isolated virus was tested for ability to agglutinate sheep, bovine, and equine erythrocytes. It was found that the virus isolated had ability to agglutinate 1% equine RBCs but did not agglutinate sheep and bovine ones.
Biological Pathogenicity Assessment.
The pathogenic evaluation of the isolate was carried out using standard assay methods to determine the intracerebral pathogenicity index (ICPI) in 1-day-old chicks [3] . This was done by inoculation of 1-day-old chicks intracerebrally with 0.1 mL of a 1 : 10 dilution of fresh infective allantoic fluid (of 10 7 log 2 HA titre). Chicks were monitored during an 8-day observation period and scored as normal (0), sick or paralyzed (1), and dead (2) . Total scores were determined, and the mean daily score was calculated to obtain the ICPI as previously described [9] . The ICPI value was found to be 0.9. The mean death time (MDT) determinations were performed as previously reported [10] and calculated for this isolate and found to be 96 hours.
Discussion
Newcastle disease has been classified as a notifiable diseases list of terrestrial animals (April 2013). In this study NDV was recovered from a natural infection affecting psittacine bird. This bird may play a role in the transmission of NDV to domestic chickens as no routine vaccination programme was adopted by the owners to the birds. This hypothesis was supported by findings of Cattoli et al. (2011) [11] who implied that the psittacine birds have been implicated in the maintenance of NDV infections and in transmission of the disease to poultry species. The role of lovebird in the epidemiological plan as the potential source of NDV infection has been documented [12] ; they showed that lovebirds can be carriers of NDV and highlighted on the importance of lovebirds from the epidemiological point of view as potential source of infection of the NDV to other avian species that could be raised near this species.
The distribution of avian paramyxoviruses appears to be worldwide as they have been isolated from wild, captive, caged, and domestic birds [13] .
NDV could be grouped into "velogenic" which is highly virulent, "mesogenic" which is of moderate virulence, and "lentogenic" which is of low virulence [14] . In this study the virus isolated was typed as lentogenic strain. In this report NDV was isolated from the lovebird and has a lentogenic characteristics based on the ICPI and MDT. The lentogenic strains were most probably the circulating strains used in live vaccines.
For our knowledge this is the first report of isolation of NDV lovebird in Sudan. Other studies are needed to know the role of this species in transmission of the virus to domestic chickens and also antigenic and molecular studies are highly recommended.
